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I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) 
of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent application identified therein. 

I also certify that the attached copy of the request for grant of a Patent (Form 1/77) bears an 
amendment, effected by this office, following a request by the applicant and agreed to by the 
Comptroller-General. 

In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
in this certificate and any accompanying documents has re-registered under the Companies Act 
1980 with the same name as that with which it was registered immediately before re- 
registration save for the substitution as, or inclusion as, the last part of the name of the words 
"public limited company" or their equivalents in Welsh, references to the name of the company 
in this certificate and any accompanying documents shall be treated as references to the name 
with which it is so re-registered. 

In accordance with the rules, the words "public limited company" may be replaced by p. I.e., 
pic, P.L.C. or PLC. 

Re-registration under the Companies Act does not constitute a new legal entity but merely 
subjects the company to certain additional company law rules. 
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Request for grant of a patent 

(See ibe notes on the hack qfthisform. You ncam also get 
an explanastny leaflet from the Patent Office to he^ 
ygm JUl In this form) 



J 



'V/ 




The Fatcstt Office 

2iSEP99 EA?82i9-l C41069 

POl/7700 0.00 - 99222^3^Road 
Newport 
Cwent ISP? IRH 



1. Your reference 



2. Paiem application number 

(The Patent Office wiUfiU in tbis part} 



~ 9922247.3 



rrsBnm 



3 . FuU name, address and postcode ot tibie or of 
each applicant (unOerm* ail sttrnamesj 



Patents ADP number C^you know it) . 

If the applicant is a corporate bod7, give the 
country/state of its incorporation 



4 . Title of the Invendon 



5. Name of your agent c^you have omO' 

"Address for service' in the United iKingdom 
to which all correspondence should be sent 
(iftctudint the postcode) 




Pat«ms ADP nvuoExber (tfyot tmotv u) 



6. If you are dedaxdifig priority from oiie or more 
earlier patcnc applications, give thd country 
and the date of fliing of the or of e^ch of these 
earlier applications and O/you knoiv\it) the or 
each application number 


Couacc** Priority appUcatioA oiuobcr 
Ofy^u kftow it) 


Date of filing 
C^c^ / month /yiictO 


7. If this Application i5 divided or oth^rsvisc 
derived from an earlier UK application, 
give the number and tbc filing date of 
the earlier appiicatian 


munDcr or canior appucauoA 


Paic of illiag 
(d^ / month /year) 



8- Is a statement of inventorship and of right 
to grant of a patent required in support of 
this request? c^nswer Tes' 

aj any ctppucant namea in part 5 is not an inventor, pr 
bj> there is an inventor who is not named as an 

gtpjmeant, or 
0 any named appaeant is a corporate bMy. 
See note (a}J 
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9. Enter the number of sheets for any pf the f 21 SEP ] H q Q I 

following items you are filing with this form. | ' " " | 

Do not count copies of the same document i f{^Qfl\ jzr^ Dy r/ \/ l 




Continuation sheets of this form 

riescripuon T ^ ^ 



Ozlmco 



Abstract 



iDrawijagf^; 



10. If you are also filing any of the foUoifving, 
state how mnny against each Item. 

Priority <locuments 



Trarxslations of priority documents 

Statement of Inventorship and right 
to grant of a patent (Patsm^ Form 7/77) 

Request for preliminary examination 
and search (^atent^ Form si/77) 

Request for subsiaDtivc elimination 



IP^amJng 

After an application for a patent bos been filed, the Comptroller of the Patent Office wiH, consider whexber publication 
or conttmLTiication of the invention should be prohibited or restricted tinder Section 22 of the Patents Act 1977* You 
iviU be informed if it is necessary to prohibit or restrict your invention in this way, Furttoermore, if you live in the 
United Kingdom, Section 23 of the Patents Act 1977 stops you from applying fbr a patent abroad uH^out first getting 
written permission from the Patent Office unless an application hits been filed at least 6 weeks beforehand in the 
United Kingdom for a patent for the same invention and eiiber no direction prohibiting publication or 
communication has been given, or any such 4iirection has been rexH>ked 

Notes- 

a) If you need help to fiU in this form or you have any questions, please contact the Patent Office on 0645 5005 OS, 
bj Write your cmm^ers in capital letters using biack inti or you may type them. 

c) If there is not enough space for all the relevant details on any part of this form, please continue on a separate 
sheet of paper and write "see continuation sheet' in the relevant part(sX At^ continuation sheet should be 
attached to this form. 

' ti) If you have answered "Yes' Patents Form 7/77 will need to be filed. 

e) Once you have filled in the form you must remember to sign and date it 

f) For details of We fee and ways to pay please contact the Patent Office. 



patents \Porm 10/77} 



Any other documents 



11, 



12. Name and daytime telephone number of 
person to contact in the United Kingdom 
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improvements to Submarine Ploughs 

This invention relates lo submarine ploughs, particularly those for b\irial of cables and pipelines. 

Hitherto, such ploughs have often been fitted with a steering system thai operates by exerting 
transverse forces on the towinjg rope and thus generating couples on the plough that alter the direction 
of travel of the plough. Sometames these ploughs are fitted with a mechanism to minimise the forces 
required as part of the stceaing of the plough. Such ploughs are described in patent EP 01 85422. In 
some applications this mechanism can be lifted to transfer the tow rope attachment points to a position 
above the plough where the same rope can lift the plough in a level attitude. 

This method of steering a plomgb has the disadvantage that the direction of travel of the plough is 
effected by changes in the tow rope direction together with any side forces, for example from side 
slopes that the plough may be: traversing. 

There are also known ploughs that steer by means of steerable fins attached to skids that support the 
front of the plough. StJch a plough is shown in patent EP 0010915, This design overcomes the 
disadvantage of the first design in that the plough can be steered relative to the seabed, in a way more 
like a car steering works by aitigling the front wheels of the car. To minimise the steering forces 
required jQrom the steerable fitis on the skids, the tow rope is connected near the back of the plough or 
to a mechanism that gives the: effect of towing from near the back (EP 0010915). 

This method of steering has the disadvantage ihai wiihout a force iixiiumisatj.on mechanism only small 
steering angles relative to thexowrope are possible. Also the force minimisation mechanism necessary 
for larger angles of steering is oficn difficult lo incorporate in the design of the plough because of the 
particular geometry required. 

A further fcamrc of these plougha is the need for mechanism to pass over the top of the cable or 
pipeline, and this prevents or limits the ability to mourn other equipment there, particularly if the tow 

points must be transfcircd to Q lifdzig position. 

According to this invention a plough that steers by the use of soil engaging fins that can be anglod is 
provided with a mechanism to adjust the position of the tow rope attachment points so that the plough 
can operate at a range of offset tow posidon. 

According to another a&pect of this inventioD a plough according to the first aspect is provided with 
two separate mechanismts for iadjusting position of the tow rope attachment points, one for each end of 
a two-rope tow bridle, these Tpechanisms being moveable independently or together from a tov^ing 
position to a posidon where the towrope can be used to lift the plough in an approxixnately level 
attitude. 

According to a third aspect of this invention a plough according to the previous aspects is provided 
with the soil-engaging fins reijuired for steering fitted to skids that suppon the front of the plough, the 
skids bavins depth adjusting Mnks connected to a beam that can pivot about a vertical axis from the 
plough chassis to provide angle changes for steering. 

A specific embodiment of the; invention will now be described by way of example with reference to the 
accompanying drawings:- 

Figure 1 shows in elevation a Atypical plough in operating position in the seabed. 
Figure 2 shows a plan view of the same plough. 

Figure 3 shows a plan view of the same plough with the skids angled to sie^ the plough. 

Figure 4 shows a plan view of the same plough with the towing mechanism movid to accommodate an 

offset tow position. 

Figure 5 shows an elevation of the same plough with the tow rope in lifting position. 

Figures 6 and 7 show plan views of ploughs fitted with alternative mediods of steering the skids. 
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RcfcrrinB ^ tibc figures 1 to 5-, a seabed coble plough of a convenuoxxal type is made up of a chassis (1), 
a share (3), and support skids il and 4). The from skids (2) support the plough on the seabed (6) and 
the share (3) penetrates the seabed as the plough is towed by & ship (not shown) via towrope (5). The 
front skids (2) are adjusUble hydraulically to set the irenching depth of the plough. Cable (7) enters the 
plough at bellmouth (12) and exits underground at the back of the plough (8). Rear skids (d) support 
the back of the plough when operating in very soft seabed soils. The plough may be fitted with a 
control and monitoring systeA and a hydraulic power pack, allowing the operators on the ship to 
operate it effectively. 

Front skids (2) iire fitted with soil pcnetratins fin& (21) that generate side forces to steer the plough 
when they are angled a? shown in figures 3, 6, and 7. The skids are angled by the action of hydraulic 
cylinders (22) in fig 3, (23) in fig 6 and (2d) in fig 7. 

The tow rope (5) is connected to tow bridle (9) and this is connected to arzns (25). These arms (25) can 
rotate about pivots (26) under the action of hydraulic cylinders (27), In figure 4 the anns (25) have 
been moved to accommodate ithe offset tow position of towrope (5) shown in figure 4. Steering: can 
then take place by angling the skids (2) with fins (21) to allow the plouEh to follow the desired course 
on the seabed, or to allow for:Other side forces, for example from crossing a side slope. The arms can 
be moved to other positions to suit other offset tow positions on either side of the plough centreline. 

The towrope adjustitig mechanism formed by arm (25) and cylinder (27) is mounted on assembly (28) 
that is mounted pivotally frorn plough chassis (1) and is controlled by hydraulic cylinders (29). For 
normal operation the assembly (28) is positioned as shown in figures 1 and 2, and the plough is pulled 
along by the towrope (5). For lifting and lowering the plough to and from the seabed the hydraulic 
cylinders (29) can be operated to rotate assembly (28) about pivot (30) to the position shown in figure 
5, where the tow wire can be used to lift the plough in an approximately horizontal position. 

Figures 3, 6 and 7 show alternative ways of adjusting the angle of the skids to steer the plough. In 
figure 3 the two skids (2) witlk the adjusting linkage (42) and mounting beam (41) are pivotally 
mounted on chassis (1) at pivot (40), Cylinders (22) angle the beam (41) and hence the skids. In figure 
6 the beam (41 in figure 3 ) is. split to form two beams (44) in figure 6. Cylinders (23) rotate each beam 
independently to steer the plough about pivot (35). In figure 7 the cylinders (24) rotate only the skids 
(33) around pivot in the region of (36). 

A benefit of having two pivotjed structures for lifting the towrope is that the hydraulic and 
instrumentation package (45) can be located above the central cable route, thus lifting is higher on the 
machine. This helps to keep the Sramework and its contents out of the soil in very soft seabed 
conditions. 



21/09/99 2 mc Ea^ccrias Business Ltd 

Steering Pateat4loc 



Received 21-Sep-8d 03:05pni Froni-014346B2801 To-THE PATENT OFFICE Page 05 




Received 21-Sep-g8 03:05piii Froni-01434682e01 



To-THE PATENT OFFICE Page 06 




Received 21-Sep-89 03:05pRi 



Froin-0U346B2B01 



To-THE PATENT OFFICE 



Page 07 



tSKUUMHAUCaH HOUSE 



PA6E 08 




Received 21-Sep-99 03:05pni Froin-01434682801 



To-THE PATENT OFFICE Page 08 




Received 21-Sep-89 03:0Spiii 



Froin-OI 434682801 



To-THE PATENT OFFICE 



Page 08 




2-4 



Steering Plough 



Received 21-Sep-98 Q3:05pni Froni-014346B2801 



To-THE PATENT OFFICE Page 10 



